Does inositol tetrakisphosphate play a role in the receptor-mediated control of calcium mobilization?
The evidence for and against an important role for inositol 1,3,4,5 tetrakisphosphate (Ins 1,3,4,5 P4) in receptor-mediated Ca2+ mobilization is reviewed. Data obtained from patch-clamp whole-cell current recording studies on internally perfused exocrine acinar cells show that the acetylcholine (ACh)-evoked sustained increase in Ca2+-dependent K+ current caused by an increase in [Ca2+]i cannot be mimicked by internal application of inositol 1,4,5-trisphosphate (Ins 1,4,5 P3), but only by a combination of Ins 1,4,5 P3 and Ins 1,3,4,5 P4. The sustained response evoked by Ins 1,4,5 P3 + Ins 1,3,4,5 P4 is dependent on the presence of external Ca2+ as is the effect of ACh. Only those inositol trisphosphates able to evoke Ca2+ release from internal stores can support the action of Ins 1,3,4,5 P4 in evoking responses that are acutely dependent on extracellular Ca2+ (Ca2+ influx). The various arguments presented against an involvement of Ins 1,3,4,5 P4 are discussed. The main point emerging is that most studies are inadequately controlled and it is concluded that there is a strong need for whole-cell current recording studies combined with pipette fluid exchange to be carried out in many more systems. The major problem in this field is that the precise site and mechanism of action of Ins 1,3,4,5 P4 are unknown and that the pathway for Ca2+ uptake during receptor activation is inadequately defined.